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FIG. 3: Methionine Synthase cDNA (SEQ ID NO: 1) and amino acid (SEQ ID NO: 2) sequences. 

GGTCACCTG7GGAGAGCACGTC7TC7C7GCCGCGCCC7C7GCGCAAGGAGGAGAC7CGACAAC 

1 ATGTCACCCGCGCTCCAAGACCTGTCGCAACCCGAAGGTCTGAAGAAAACCCTGCGGGATGAGATCAATGCCATTCTGCAGAAGAGGATTATGGTGCTGGATGGAGGGATGGGGACCATG 

MSPALGDISQPEGIKKTIRDEINAILQKRIMVLDGGMGTM 40 

121 ATCCAGCGGGAGAAGCTAAACGAAGAACACTTCCGAGGTCAGGAATTTAAAGATCATGCCAGGCCGCTGAAAGGCAACAATGACATTTTAAGTATAACTCAGCCTGATGTCATTTACCAA 

IQREKLNEEHFRGQEFKDHARPLKGNNDI LSI TQPOVIYQ 80 

241 ATCCATAAGGAATACTTGCTGGCTGGGGCAGATATCATTGAAACAAATACTTTTAGCAGCACTAGTATTGCCCAAGCTGACTATGGCCTTGAACACTTGGCCTACCGGATGAACATGTGC 

IHKEYLLAGADIIE7N7FSS7SIAQADYGLEHLAYRMNMC 120 

361 TCTGCAGGAGTGGCCAGAAAAGCTGCCGAGGAGGTAACTCTCCAGACAGGAATTAAGAGGTTTGTGGCAGGGGCTCTGGGTCCGACTAATAAGACACTCTCTGTGTCCCCATCTGTGGAA 

SAGVARKAAEEV7LQ7GIKRFVAGALGP7NK7LSVSPSVE 160 

481 AGGCCGGATTATAGGAACATCACATTTGATGAGCTTGTTGAAGCATACCAAGAGCAGGCCAAAGGACTTCTGGATGGCGGGGTTGATATCTTACTCATTGAAACTATTTTTGATACTGCC 

RPDYRNI7FDELVEAYQEQAKGLLDGGVD I LL I ET I FDTA 200 

601 AATGCCAAGGCAGCCTTGTTTGCACTCCAAAATCTTTTTGAGGAGAAATATGCTCCCCGGCCTATCTTTATTTCAGGGACGATCGTTGATAAAAGTGGGCGGACTCTTTCCGGACAGACA 

NAKAALFALQNLFEEKYAPRPI F I SGT I VDKSGRTLSGQT 240 

721 GGAGAGGGATTTGTCATCAGCGTGTCTCATGGAGAACCACTCTGCATTGGATTAAATTGTGCTTTGGGTGCAGCTGAGATGAGACCTTTTATTGAAATAATTGGAAAATGTACAACAGCC 

GEGFVISVSHGEPLCI GLNCALGAAEMRPF IE I I GKCTTA 280 

841 TATGTCCTCTGTTATCCCAATGCAGGTCTTCCCAACACCTTTGGTGACTATGATGAAACGCCTTCTATGATGGCCAAGCACCTAAAGGATTTTGCTATGGATGGCTTGGTCAATATAGTT 

YVLCYPNAGLPN7 FGDYDETPSMMAKHLKO FAMDGLVN IV 320 

961 GGAGGATGCTGTGGGTCAACACCAGATCATATCAGGGAAATTGCTGAAGCTGTGAAAAATTGTAAGCCTAGAGTTCCACCTGCCACTGCTTTTGAAGGACATATGTTACTGTCTGGTCTA 

GGCCGS7PDH1REIAEAVKNCKPRVPPA7AFEGHMLLSGL 360 

1081 GAGCCCTTCAGGATTGGACCGTACACCAACTTTGTTAACATTGGAGAGCGCTGTAATGTTGCAGGATCAAGGAAGTTTGCTAAACTCATCATGGCAGGAAACTATGAAGAAGCCTTGTGT 

EPFRIGPYTNFVNIGERCNVAGSRKFAKIIMAGNYEEALC 400 

1201 GTTGCCAAAGTGCAGGTGGAAATGGGAGCCCAGGTGTTGGATGTCAACATGGATGATGGCATGCTAGATGGTCCAAGTGCAATGACCAGATTTTGCAACTTAATTGCTTCCGAGCCAGAC 

VAKVQVEMGAQVLDVNMDDGMIOGPSAMTRFCNL I ASEPO 440 

1321 ATCGCAAAGGTACC7TTGTGCATCGACTCCTCCAATTTTGCTG7GATTGAAGC7GGGTTAAAGTGCTGCCAAGGGAAGTGCATTGTCAATAGCATTAGTCTGAAGGAAGGAGAGGACGAC 

IAKVPLCIDSSNFAVI EAGLKCCQGKCI V N S I SLKEGEDD 480 

1441 TTCTTGGAGAAGGCCAGGAAGATTAAAAAGTATGGAGCTGCTATGGTGGTCATGGCTTTTGATGAAGAAGGACAGGCAACAGAAACAGACACAAAAATCAGAGTGTGCACCCGGGCCTAC 

FLEKARKIKKYGAAMVVMAFDEEGQATETDTKIRVCTRAY 520 

1561 CATCTGCTTGTGAAAAAACTGGGCTTTAATCCAAATGACATTATTTTTGACCCTAATATCCTAACCATTGGGACTGGAATGGAGGAACACAACTTGTATGCCATTAATTTTATCCATGCA 

HLLVKKLGFNPNDI I FDPNILTIGTGMEEHNLYAINFIHA 560 

1681 ACAAAAGTCATTAAAGAAACATTACCTGGAGCCAGAATAAGTGGAGGTCTTTCCAACTTGTCCTTCTCCTTCCGAGGAATGGAAGCCATTCGAGAAGCAATGCATGGGGTTTTCCTTTAC 

TKVIKETLPGAR ISGGLSNLSFSFRGMEAI REAMHGVFLY 600 

1801 CATGCAATCAAGTCTGGCATGGACATGGAGATAGTGAATGCTGGAAACCTCCCTGTGTATGATGATATCCATAAGGAACTTCTGCAGCTCTGTGAAGATCTCATCTGGAATAAAGACCCT 

HAI KSGMDME IVNAGNLPVYDD I HKELLQLCEDL I WNKDP 640 

1921 GAGGCCACTGAGAAGCTCTTACGTTATGCCCAGACTCAAGGCACAGGAGGGAAGAAAGTCATTCAGACTGATGAGTGGAGAAATGGCCCTGTCGAAGAACGCCTTGAGTATGCCCTTGTG 

EATEKLLRYAQTQGTGGJCKVIQTDEWRNGPVEERLEYALV 680 

2041 AAGGGCATTGAAAMCATATTATTGAGGATACTGAGGAAGCCAGGTTAAACCAAAAAAMTATCCCCGACCTCTCAATATAATTGAAGGACCCCTGATGAATGGMTGAAMTTGTTGG^ 

KG1EKH1 IED7EEARLNGKKYPRPLNI IEGPLMNGMKIVG 720 

2161 GATCTTTTTGGAGCTGGAAAAATGTTTCTACCTCAGGTTATAAAGTCAGCCCGGGTTATGAAGAAGGCTGTTGGCCACCTTATCCCTTTCATGGAAAAAGAAAGAGAAGAAACCAGAGTG 

OLFGAGKMFLPQVIKSARVMKKAVGHLIPFMEKEREETRV 760 

2281 CTTAACGGCACAGTAGAAGAAGAGGACCCTTACCAGGGCACCATCGTGCTGGCCACTGTTAAAGGCGACGTGCACGACATAGGCAAGAACATAGTTGGAGTAGTCCTTGGCTGCAATAAT 

LNGTVEEEOPYQGT IVLATVKGOVHD I G K N I VGVVLGCNN 800 

2401 77CCGAG77ATTGAT7TAGGAG7CATGACTCCATGTGATAAGATACTGAAAGCTGCTCTTGACCACAAAGCAGATA7AAT7GGCCTGTCAGGACTCATCAC7CCTTCCCTGGATGAAATG 

FRVIDLGVM7PCDKI LKAALDHKADI IGLSGL I 7PSLDEM 840 

2521 A77777G77GCCAAGGAAA7GGAGAGA77AGC7A7AAGGA77CCA77G77GA77GGAGGAGCAACCACT7CAAAAACCCACACAGCAG77AAAA7AGC7CCGAGA7ACAG7GCACC7G7A 

I FVAKEMERLAI RIPLL IGGA77SK7H7AVKIAPRYSAPV 880 

2641 A7CCA7GTCC7GGACGCG7CCAAGAG7GTGG7GGTG7G77CCCAGC7GT7AGA7GAAAATC7AAAGGATGAA7AC777GAGGAAATCA7GGAAGAA7A7GAAGATA77AGACAGGACCA7 

I HVLDASKSVVVCSQLLDENLKDEYFEE I MEEYED IRQOH 920 

2761 7A7GAG7C7C7CAAGGAGAGGAGA7AC77ACCC77AAG7CAAGCCAGAAAAAG7GG777CCAAA7GGA77GGC7G7C7GAACC7CACCCAG7GAAGCCCACG777A77GGGACCCAGG7C 

YESLKERRYLPLSQARKSGFQMDWLSEPHPVKP7FIG70V 960 

2881 777GAAGAC7A7GACC7GCAGAAGC7GG7GGAC7ACA77GAC7GGAAGCC777C777GA7G7C7GGCAGC7CCGGGGCAAG7ACCCGAA7CGAGGC77CCCCAAGA7A777AACGACAAA 

FEDYDLQKLVDY IDWKPFFDVWQLRGKYPNRGFPK I FNDK 1000 

3001 ACAG7AGG7GGAGAGGCCAGGAAGG7C7ACGA7GA7GCCCACAA7A7GC7GAACACAC7GA77AG7CAAAAGAAAC7CCGGGCCCGGGG7G7GG77GGG77C7GGCCAGCACAGAG7A7C 

7VGGEARKVYDDAHNMLN7L I SQKKLRARGVVGFWPAQS! 1040 

3121 CAAGACGACA77CACC7G7ACGCAGAGGC7GC7G7GCCCCAGGC7GCAGAGCCCA7AGCCAC777CTA7GGG77AAGGCAACAGGC7GAGAAGGAC7C7GCCAGCACGGAGCCA7AC7AC 

ODD1HIYAEAAVPQAAEP1A7FYGLRGGA. EKOSASYEPYY 1080 

3241 7GCC7C7CAGAC77CA7CGC7CCC77GCA77C7GGCA7CCG7GAC7ACC7GGGCC7G777GCCG77GCC7GC777GGGG7AGAAGAGC7GAGCAAGGCC7A7GAGGA7GA7GG7GACGAC 

CLSDF IAPLHSG I ROYLGLFAVACFGVEELSKAYEOOGOO 1120 
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3361 TACAGCAGCATCATGGTCAAGGCGCTGGGGGACCGGCTGGCAGAGGCCTTTGCAGAAGAGCTCCATGAAAGAGTTCGCCGAGAACTGTGGGCCTACTGTGGCAGTGAGCAGCTGGACGTC 

YSSIMVKALGDRLAEAFAEEIHERVRRELUAYCGSEQLDV 1160 

3481 GCAGACCTGCGAAGGTTGCGGTACAAGGGCATCCGCCCGGCTCCTGGCTACCCCAGCCAGCCCGACCACACCGAGAAGCTCACCATGTGGAGACTCGCAGACATCGAGCAGTCTACAGGC 

ADLRRLRYKGI RPAPGYPSQPDHTEKLTMWRLADI EQSTG 1200 

3601 ATTAGGTTAACAGAATCATTAGCAATGGCACCTGCTTCAGCAGTCTCAGGCCTCTACTTCTCCAATTTGAAGTCCAAATATTTTGCTGTGGGGAAGATTTCCAAGGATCAGG 

IRLTESLAMAPASAVSGLYFSNLKSKYFAVGKISKDQVED 1240 

3721 TATGCATTGAGGAAGAACATATCTGTGGCTGAGGTTGAGAMTGGCTTGGACCCATTTTGGGA 

YALRKNI SVAEVEKWLGPI LGYDTD- 1265 

3841 AGGAAATACAACCTAG 
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************* * i, ** * * + 

• • . . . . . . . . ..... ** 

Ec I ATVKGDVHD I GKNI VGWLQCNNYE IVDLGVMVPAEKI LRTAKEVNADL 

Hi IATVKGDVHDIGKNI VSWMQCNNFEVIDLGVMVPADKI IQTAINQKTDI 

Ce IATVKGDVHDIGKNI VSWLGCNNFKWDLGVMTPCENI IKAAIEEKADF 

Ml LATVKGDVHD I GKNLVD 1 1 LSNNGYE WNLG I KQPITNI LEVAEDKSADV 

S s I ATVKGDVHD I GKNLVD 1 1 LSNNGYRWNLGI KQPVENI I EAYKKHRPDC 

Mm LATVKGDVHD I GKNI VGWLACNNFR VI DLGVMT PCDKI LQAALDHKAD I 

Hs LATVKGDVHD I GKNI VGWLGCNNFRVI DLGVMTPCDKI LKAALDHKAD I 

...***. * * ... . . * . . . *** . . * 

Ec IGLSGLITPS LDEMVNVAKEMERQG --FTIPLLI GGATT S KAHTAVK I EQNY 

Hi IALSGLITPSLDEMEYFLGEMTRLG- - LNLPVMI GGATTSKEHTAI KLYPKY 

Ce IGLSGLITPSLDEMVYVAKEMNRVG- - LN I PLL I GGATT S KTHTAVK I S PRY 

Ml VGMSGLLVKSTVIMKENLEEMNTRGVAEKFPVLLGGAALTRSYVENDLAEVY 
Ss IAMSGLLVKSTAFMKENLEVFNQEG- - ITVPVILGGAALTPKFVHQDCQNTY 

Mm IGLSGLITPSLDEMIFVAKEMERLA- - I KI PLLIGGATTSRTHTAVKI APRY 

Hs IGLSGLITPSLDEMIFVAKEMERLA- - IRIPLLIGGATTSKTHTAVKIAPRY 

Mutations : A 

* 

..... . .. 

Ec -SGPTVYVQNASRTVGWAALLSDTQR- - -DDFVARTRKEYETVRIQHGRKKP 
Hi KQHCVF YTSNASRAVTVCATLMNPEGR - - -AALWEQFKKDYEKIQQSFANSKP 
Ce - PHPWHCLDASKSVWCSSLSDMSVR- - -DAFLQDLNEDYEDVRQEHYASLK 
Ml - EGE VHYARDAFEGLKLMDT I MS AK - RARRCAGEPGVLSCRSRPQ 
S s - KGQVI YGKDAFADLHFMDKLMPAKNSHNWDDF - QGFLGEYATE - NGHNVTTD 
Mm - SAPVIHVLDASKSVWCSQLLDENLR- - -DDYLEEILEEYEDIRQDHYESLK 
Hs - SAPVI HVLDASKSVWCSQLLDENLK DEYFEE IMEEYED I RQDHYESLK 



Mutations : 



EC (SEQ ID NO: 73) 

Hi (SEQ ID NO: 72) 

Ce (SEQ ID NO: 71) 

Ml (SEQ ID NO: 70) 

Ss (SEQ ID NO: 69) 

Mm (SEQ ID NO: 68) 

HS (SEQ ID NO: 67) 



